A cisplatin-resistant murine leukemia cell line exhibits increased topoisomerase II activity.
cis-Dichlorodiammineplatinum(II) (CDDP) resistance in L1210/10 murine leukemia cells is multifactorial and involves decreased drug uptake, increased glutathione content, and enhanced DNA repair activity. We show here that 0.35 M NaCl nuclear extracts from L1210/10 cells possess an approximately 3-fold increase in DNA topoisomerase II activity, compared with parental L1210 cells, as measured by decatenation of kinetoplast DNA. No difference in topoisomerase I activity is observed between the two cell lines. Immunoblot analysis of topoisomerase II protein in resistant and sensitive cells suggests that the observed differences in topoisomerase II activity cannot be explained by differences in the level of protein expressed. L1210/10 cells are 2.5-fold more sensitive than L1210 cells to the cytotoxic effects of the topoisomerase II inhibitor 4'-(9-acridylamino)methane-sulfon-m-anisidide. Sequential treatment with 4'-(9-acridyl-amino)methanesulfon-m-anisidide and CDDP leads to an additive cytotoxic effect of the two drugs in sensitive L1210 cells, as determined by colony formation in semi-solid medium. In contrast, the same treatment leads to a supra-additive effect in L1210/10 cells, which strongly suggests a role for topoisomerase II in the CDDP resistance of this cell line.